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Summary 
Six patients developed a pancerebellar syndrome with symptoms preceding the diagnosis of neoplasia in 
five (median 4 months) and following in one (2 years). In all patients, the initial cranial computed 
tomographic (CT) scans were normal. Five patients had repeat CTs and of these three were abnormal; 
cerebellar a t rophy appearing 7 to 25 months following the initial CT. Median follow-up was 31 months 
(range 12 84 months) without evidence of CNS metastatic disease. In five of six patients the neurologic 
impairment did not progress. One patient's neurologic signs improved markedly with mantle radiation 
therapy of her Hodgkin 's  disease. An initially negative CT does not preclude the diagnosis of remote effect 
cerebellar atrophy. Paraneoplastic cerebellar degeneration is a self-limited nonprogressive process in the 
majority of patients. 
Introduction Methods 
Neurologic dysfunction in patients suffering from 
cancer can be caused by either metastases of the 
pr imary tumor to the nervous system or through 
non-metastatic tumor effects on the nervous sys- 
tem. Neurologic remote effects of cancer are dis- 
orders, cause unknown, occurring with greater fre- 
quency in patients with cancer. The remote effect 
cerebellar syndrome is a rare entity where symp- 
toms often precede the diagnosis of malignancy. In 
adults with an unexplained cerebellar syndrome a 
careful search for primary malignancy with good 
follow-up is necessary. 
Presented in part at the 35th Annual Meeting of the American 
Academy of Neurology, San Diego, CA, April 28 30, 1983. 
This report reviews six cases of remote effect 
cerebellar degeneration diagnosed during a five- 
year period at four institutions. A seventh case was 
excluded because the history and clinical findings 
supported a diagnosis of alcoholic cerebellar de- 
generation. The sixth case was published previously 
and is included with permission of the authors (1). 
Two representative cases are reported. 
Case 1 
A 57-year-old female had the onset of diplopia 
and blurry vision on June 6, 1979. Nine days later, 
slurred speech occurred and was followed by verti- 
go, nausea, and vomiting. Nystagmus was observed 
on exam and initial work-up including skull X-rays 
and CT was negative. In August 1979 she was ex- 
amined at an outside hospital, found to have a 
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'stiff-legged', ataxic gait and rotary nystagmus on 
horizontal gaze bilaterally. There was vertical nys- 
tagmus in the direction of gaze. Deep tendon re- 
flexes were brisk with a 2+ jaw jerk and flexor 
plantar responses. CT with posterior fossa views 
(Fig. 1 top) was negative. SMA 12, CBC, TSH, 
T4, ESR, ANA, rheumatoid factor and CPK were 
negative. 
In October 1979 she was admitted to another 
hospital with incomplete partial bowel obstruction 
and an exploratory laparotomy and left salpingo- 
oophorectomy showed a poorly differentiated 
ovarian serous adenocarcinoma. In December 1979 
she underwent right salpingo-oophorectomy, hys- 
terectomy, and omentectomy. Following opera- 
tion, cerebellar symptoms were worse. She was 
begun on alkeran 4 mg orally three times a day for 
five days monthly in March 1980. Between January 
1980 and August 1981 no change was noted in 
coordination, speech or strength. In August 1981 
general physical exam revealed a moderately obese 
female and was otherwise unremarkable. Cranial 
nerve exam showed horizontal and vertical nys- 
tagmus in the direction of gaze. Gait was ataxic, 
requiring assistance with support to bear weight. 
Fig, 1. (Top): Normal CT at onset of illness. (Bottom): Two 
years later with patient stabilization CT shows marked lateral 
cerebellar hemisphere and vermian atrophy. 
Finger-nose-finger and heel-knee-shin testing 
showed symmetric dysmetria. Tone was increased 
in all four extremities with normal strength. Re- 
flexes were unchanged from the initial examina- 
tion. Sensory exam was normal. Laboratory data: 
Hgb 12.4, Hct36.8,  WBCS,100, PLT440,000, 
TP 8.7, albumin 3.7, alkaline phosphatase 143, with 
the rest of the SMA normal. B12 and folate were 
normal. Repeat  CT of the posterior fossa showed 
marked cerebellar atrophy (Fig. 1 bottom). Ab- 
dominal CT showed massive periaortic tumor. Ad- 
riamycin and cisplatinum chemotherapy were be- 
gun. The patient was alive on August 1, 1982 
without change in her neurologic deficit from 
March 1980. 
Case 2 
A 20-year-old healthy orthodox seminary stu- 
dent developed headache, neck pain, drowsiness 
and vertigo accompanied by shaking chills, dia- 
phoresis, nausea, vomiting and a temperature to 
102 °F. She was admitted to an outside hospital and 
cervical lymph node hyperplasia was noted. On 
neurologic exam she was found to have a labile 
affect and generalized ataxia. A cervical lymph 
node biopsy and lumbar puncture were performed 
and she was transferred to the University of Michi- 
gan Hospital on September 8, 1980. Lumbar  punc- 
ture protein was 56, glucose 53, 2 RBC, 2 WBC 
(100% lymphocytes), negative cultures and cytol- 
ogy. 
On admission her blood pressure was 120/80, 
pulse 80, respiration 16, and temperature 98.6 °F. 
Her general physical exam was normal except for a 
surgical scar in the right anterior neck region and 
guarding in the left upper quadrant  of the abdomen 
on deep palpation. 
On mental status exam she was oriented and had 
slurred speech. Her affect was impulsive, childlike 
and inappropriate. She denied gait difficulty. She 
remembered 3 out of 3 objects at five minutes and 
one hour. Serial sevens were performed well and 
proverb interpretation was abstract. Cranial nerves 
were normal except for gaze induced horizontal 
nystagmus. Her supported gait was wide-based and 
ataxie. Severe dysmetria and dystaxia was present 
in all four extremities. Her strength was normal. 
Reflexes were 2+ bilaterally with flexor plantar 
responses. Sensory exam was normal. 
Initial laboratory data: Hct 38.6, Hgb 11.9, plate- 
let 621,000, WBC 24,000 with a differential of 62% 
segs, 27% bands, 1% myelocytes, 9% lymphocytes 
and 1% eosinophils. Chemistries were: sodium 141, 
potassium 4.3, chloride 98, CO2 23, BUN 14, creat- 
inine 0.8, glucose 101, calcium 10.3, phosphor-  
ous 4.2, protein 8.5, albumin 4.0, total bilirubin 0.3, 
SGOT 35, SGPT 39, LDH 770, alkaline phospha- 
tase 74, and magnesium 2.0. Chest X-ray showed 
moderate scoliosis and right hilar mass. Lymph 
node biopsy was reported as nodular sclerosing 
Hodgkin 's  disease. EEG on September 11, 1980 
showed diffuse slowing of the background to 7 
1/2 Hz. No laboratory tests were obtained between 
September 12-16, 1980 because of religious rea- 
sons. CT with and without contrast on September 
17, 1980 was normal (Fig. 2A). Repeat lumbar 
puncture revealed a protein o f  36, glucose 52, 
13 RBC, 13 WBC (98% lymphocytes and 2% histio- 
Fig. 2. (A) CT shows normal cerebellum and fourth ventricle 
when patient has maximal neurologic deficit. (B) Nine months 
later CT shows marked enlargement of fourth ventricle at time 
when patient dramatically clinically improved. 
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cytes). The IgG/a lbumin  ratio was 21% with nega- 
tive VDRL,  cultures and cytology. There were no 
oligoclonal bands. Visual and brainstem auditory 
evoked responses were normal. Bone marrow biop- 
sy and abdominal CT were normal. Gallium scan 
showed increased uptake in the right supraclavicu- 
lar region, liver and spleen. Staging laparotomy on 
September 29, 1980 was negative for disease in the 
abdomen. The patient was treated with mantle ra- 
diotherapy. Her mental status progressively be- 
came normal during hospitalization. Eight months 
following discharge her only neurologic abnormali-  
ty was a minimally wide-based stance and mild 
finger-nose-finger and heel-knee-shin dysmetria bi- 
laterally. There was no evidence of active Hodg- 
kin's disease. CT on June 15, 1981 showed marked 
enlargement of the fourth ventricle (Fig. 2B). 
Results 
Six cases of remote effect cerebellar degeneration 
are reported. In five of the six cases (83%) the 
cerebellar symptoms preceded the diagnosis of 
neoplasia by a median of four months (range 
0 56 months). Gait difficulty was the initial symp- 
tom in four, diplopia and vertigo in one each (Ta- 
ble 1). At neurologic exam at the time of diagnosis 
all six were dysarthric with gait ataxia and limb 
dysmetria. Four patients had horizontal nystagmus 
and two of these vertical nystagmus. 
Seven pr imary tumors were diagnosed in six pa- 
tients. Two patients had nodular sclerosing Hogd- 
kin's disease, and one patient each had acute mye- 
lomonocytic leukemia, ovarian carcinoma, lung 
carcinoma, with the sixth having both colon and 
uterine carcinoma. The four patients with Hodg- 
kin's disease or gynecologic malignancy had pure 
cerebellar syndromes except for a transiently inap- 
propriate affect in one (Table 1). In addition to 
their cerebellar syndrome, two patients had neuro- 
pathy, one with myasthenic syndrome and the other 
with bilateral extensor plantar responses. These 
two patients had an increased cerebrospinal fluid 
protein (Table 1). In all six patients the initial CTs 
were normal. Repeat CTs were obtained in five 
patients and were abnormal  in three showing cere- 
bellar atrophy, 7 to 25 months after the initial CT. 
Clinical follow-up was obtained in all six patients 
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at a median of 30 months (range 12-68 months fol- 
lowing diagnosis). No patient has developed evi- 
dence of CNS posterior fossa metastatic disease. 
One patient improved markedly following mantle 
radiation therapy and is now ambulatory with a 
minimally wide-based stance and only mild appen- 
dicular ataxia (Case 2). Four patients' neurologic 
impairment stabilized without further progression 
and one progressed slowly. 
Discussion 
The six patients reported here and the previous 
60 cases in the literature describe a unique pancere- 
bellar syndrome (1 12). The illness is characterized 
by the subacute onset of progressive, painless gait 
ataxia, dysmetria of the limbs, and dysarthria. In 
83% of our cases the cerebellar symptoms and signs 
preceded the diagnosis of malignancy, which is 
slightly higher than the 63% reported in the litera- 
ture by Brain et al. (2). In Henson and Urich's (3) 
experience approximately one-half of patients with 
late onset non-familial, cortical cerebellar degener- 
ation will eventually develop a malignancy. None of 
our patients had antecedent cytotoxic chemother- 
apy or radiation directed to or overlapping the 
neuraxis (Table 1). The etiology of paraneoplastic 
cerebellar degeneration is unknown but in five pa- 
tients, three secondary to ovarian carcinoma and 
one each secondary to Hodgkin's disease and breast 
carcinoma, circulating anti-Purkinje cell antibodies 
have been found, suggesting an immune-mediated 
disorder (9, 10, 1 l, 12). The antibody was an immu- 
noglobulin G with cytoplasmic fluorescent clump- 
ing to Purkinje cell cytoplasm without clumping to 
other neuraxis sites or rat cerebellum (11). None of 
the patients with anti-Purkinje cell antibodies have 
had pathologic confirmation of diagnosis. One an- 
tibody positive and three antibody negative pa- 
tients did not respond to plasmapheresis (1 l). 
All patients had gross cerebellar abnormalities 
on initial exam (involving both the upper and lower 
limbs), although all CTs were initially normal. In 
the series of Brain et al. (2) 18 of 19 patients had 
upper and lower extremity cerebellar abnormali- 
ties. On repeat CT three of five cases developed 
abnormalities 7 to 25 months following initial CT 
with cerebellar atrophy and enlargement of the 
fourth ventricle. Henson and Urich (3) divided 43 
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pathologically proven cases into a pure cortical 
cerebellar degeneration [24] or with an inflamma- 
tory component in the meninges and perivascularly 
in the cerebellum [19]. In both types there is usually 
a severe or total loss of Purkinje cells. The granule 
cell layer may be involved but less than Purkinje cell 
layer, while the molecular layer is spared (2, 3). 
Degeneration of the long tracts of the spinal cord 
has been seen and may explain the extensor plantar 
responses in one patient (2). The delayed cerebellar 
atrophy seen on CT is consistent with autopsy pa- 
thology. 
Prolonged follow-up in our six cases revealed 
that in five of the six patients this was a non-pro- 
gressive syndrome. In four patients neurologic im- 
pairment stabilized and only one progressed during 
the course of their malignancy. One patient im- 
proved markedly after mantle radiation therapy of 
her Hodgkin's disease. Fourth ventricular enlarge- 
ment appeared on her CT after dramatic clinical 
improvement. Three reports in the medical litera- 
ture document significant improvement in the cere- 
bellar dysfunction, one without treatment and two 
following treatment. In the first patient with colon 
carcinoma gait and appendicular ataxia remitted 
one month after onset before any treatment was 
given, while in the second improvement followed 
pneumonectomy for bronchogenic carcinoma (5, 
6). In the second case the remission of symptoms 
began immediately after surgery and by seven days 
the patient was able to ambulate with a cane. At 
eleven months there was no signs of cerebellar dis- 
ease (5). In the third patient with bronchogenic 
carcinoma and remote effect sensory polyneuro- 
pathy, cerebellar syndrome, and long tract signs, 
there was improvement from poor antigravity func- 
tion being unable to keep his shin on the opposite 
heel to walking with a walker following 
4 1 /2months  of therapy (7). Jaeckle et al. (11) 
found that the antibody positive patients (2/6) had 
a steady progression of neurologic dysfunction 
whereas antibody negative patients had intervening 
periods of remission. However, of three antibody 
positive patients reported by Trotter (9) and Green- 
lee (12) only one had progressive disease over one 
year, the other two were stable. Although the para- 
neoplastic cerebellar syndrome caused major neu- 
rologic disability it was a self-limited non-progres- 
sive process in the majority of our patients. An 
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initially negative CT scan does not preclude the 
diagnosis of remote effect cerebellar degeneration. 
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